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SIGHAL CONDITIOWER, DEDICATED. {DSC)

oro4, 0LO1l, OLOZ, CROL, OROZ i
FONDTION:

CONDITIONS SIGNALS FROM TRANSDUCERS LOCATED THROUGHOUT THE VEWICLE AND
PROVIDES ISCLATION TO BE COMPATIBLE WITH CEDICATED DISPLAYS AND
MULTIPLEYER DEMULTIPLEXER (MDM) INPUT. :

. REFERENCE DESIGHNATORS: 23VTSA22, S1IVI5A25, BIV7S5AT7?, SZV7SAz4, S2VISATS.

FAILURE MODE:
LoSs OF POWER SUPPLY OUTPUT, POWER SUPFLY OUTFUT SHORYTED TO CROUND.
ERRONEUYUS POWER SUPPLY GUTDPUT

CADSE{8) :
FIECE-PART FAILURE, VIBRATION, TEMPFERATURE, MECHANICAL SHOCK,
CONTAMINATION.

EFFECT(5] ON: -
{(A)SUBSYSTEM (B} INTERFACES (C)MISSICON (D)CREW/VEHICTE

{A) NO EFFECT. -
(B) N& EFFECT.
{C) NO EFFECT.

{D) PIRST FAILURE: O35 QF ONE OF TWQ REDUNDANT POWER SDRFLIES
-ON ONE OP THE D3¢'s.

SECOND FAILURE: LOSS OF THE SECOND POWER SUPPLY OF THE SAMT DSe
RESULTS IN. 0SS OF UP TO &0 MEASUREMENTS.

THIRD FAILURE: LOSE OF THE DSC MEASUREMENTS MAY CONCEAL A CRITICAL
SVBESYETEM FAILURE WHICH MAY CAUSE LOsSE of

CREW/VEHICLE . .
FAILE SORERN wR™ BECAUSE FIRET POWER SUFFLY FﬁIm’RE'IS ¥NOT DETECTABRLE.
. THE 15-MQDULE DSC'S DO NOT CONTAIN BITE.
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SHUTTLE CRITIZAL ITEMS LIST - ORBITER
SUBSYSTEM : INSTRUMENTATION FMEEL HO 05=4 -320201=-1 REV:9/7/88

DISPOBITION & RATIONALE:
(A)DESIGE (B)TEST (C)INSPECTION (D)FATLDRE HISTORY (E)OPERATIONAL USE

(M) DESIGN

THE DSC ACCOMMODATES A FLEXIBLE MIX OF INMUT SIGNALS THROUGH THE
INTERCHANGE OF PLUG-IN MODULES. THE D5S5C IS PACRAGED IN A SINGLE EBOX.
SPACE AND CONNECTORS ARE FROVIDED WITHIN THE DSC TC ACCEPT A MAXIMUM oF
30 MULTIPLE  CONDITIGNING MODULES. ‘THESE PIVE DSC'S ARE HALF-ST2ED
CONTAINING ONLY 15 MODULES AND MO BUILT-IN-TEST EQUIPMENT. THE DSc
INCLUDES ANY MIX OF THE POLLOWING MODULES: DG AMPLIFIERS, ATTENUATORS .
ANALOGC BUFFERS, AC TO DC VOLTAGE CONVERTERS, VARIABLE RESISTANCE TO DC
VOLTAGE QONVERTER, FULSE TC DC VOLTAGE CONVERTZRS, AND DISCRETE BUFFERS.
THE DSC GPERATES FROM 2 ORBITER REDUNDANT 28 VDO MATN POWER BOURCES. THE
CHASSIE - MOTHER INTERCONNECT BOARD CONTAINS CONNESTORS, WIRING, 2 POWER
SUPPLIES AND OTHER COMPONENTS TO ACCOMMODATE A FLEXIBLE MIX OF MOBULES .
EACH DEC IS CONPIGUREID TO MEASUREMENT LIST REQUIREMENTS. ECE EBARTS ARE
SELECTED FROM ©R IN ACCORDANCE WITH MF0O04—400 (DFFL) REQUIREMENT. THE
DSC HAS A MINIMUM DESIGN LIFE OF 25,000 HOURS, WHICH 1§ EQUIVALENT TO 100
ORBITAL MISSIONS AND CHECEOUT TN A'10 YEAR PERIOD.

(B) TEST
ACCEPTANCE REQUIREMENTS: EACH DSC ELEMENT IS SUBRYECTED TO THE FOLLOWING:
EXAMINATION OF PRODUCT, NUNCTIONAL AND PERFORMANCE TEST, ACCEPTANCE
YIBRATION TESTS (RVTI), ACCEFTANCE THERMAL TESTS [ATT) . INSULATION
RESISTANCE TESTS, DIELECTRIC STRENGTE TESTS.

A FUNCTIONAL TEST IE FERFORMED FOR EACH COMPLETE DSC ASSEMELY.

QUALTFICATION TESTS INCLUDE:
ACCEPTANCE TEST, POWER TEST, EMC, SALT FOG, MUMIDITY, VIBRATION,
ACCELERATION, THERMAL VACUUM, LIFPE, EXFLOSIVE/ATMOSPHERE, SHOCK.

CROOND TURNARODUND TEST -
FOWER SUPPLTES ARE VERIFIED EY MONITORING PREDETERMINED AMEIENT ANALOG
MEASUREMENTS WHILE THE DSC IS OPERATING FROM EITHER REDUNDANT Ru=s
INCEFERDENTLY. INDIVIDUAL MEASUREMENTS DEEMED NECESSARY BY INTERFACING
SUBSYETEMS ARE VERIFIED WITH THAT SUMSYETEN.

{C) INEPECTION

RECETVING INSFECTION '

RECEIVIRG INSFECTION VERIFIES PURCHASED MATERIALS TC THE EXTENT HECESSARY

TO ASSURE CONFORMANCE TO THE APPLICAELE TECHNICAL REQUIREMENTE OF THE

PURCHASE ORDER AND DRAWINGS FER DOCUMENTED FOLICY. ENGINFERING SFECIFIES

CRITICAL AND MAJOR PARAMETERS OF PURCHASED PARTS AND MATERIZLS TOQ BE

VERIFIEC BY RECEIVING INSPFECTION PER DOCUMENTED REQUIREMENTE . ALL
CERTIFICATION RECORDS AMD TEST REPORTS ARE MAINTAINED WITH THE ORIGINAL B
RECEIVING REPOAT AND PACKING SLIP. COMPLETED EECEIVING REPORTS ARE '
MATNTATNED TK THE CLOSED PURCHASE ORDZR FILE PER DOCUMENTED FROCEDURES. -
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SHUTTLE CRITICAL ITEMS LIST - ORMITER
SUBSYSTEM :INSTRUHMENTATION FMEA HQ 05~-4 =132D201=1 REV:58/7 /K8

CORTAMINHATION CONTRDL

RQUALITY ASSURANCE (QA) MONITORS AND AUDITS SHOP AREAS TO ENMSURE THAT THE
RESPONSIBLE PARTIES ARE 1IN COMPLIANCE WITH ALL SPECIFIED CONTAMINATION
CONTRGLE, PEE DOCUMENTED INSTRUCTIORS.

ASSEMBLY/ INSTALLATION
IN-PROCESS INSPECTION FPOINTS AND ESTABLISHED BY QA TO ENSURE
ACCEPTABILITY OF ITEMS PRIGR IO SUBSEQUENT PROCESSING OR STOCKING, WHEN
SUCH PROCESSING WOULD MAKE VERTIFICATION OF ACCEFTABLITY OF PREVIOUS
OFPERATIONS IMPUSSISLE, PER DOCUMENTED INSTRUCTIONS. A CRIMP LOG IS
MAINTAINED, AND CRIMF TOOL CALIBRATION VERIFICATION COMPLIES WITH
MSC-SFEC—Q-IA. ALL CRIMPS ARE.JISUALLY INSPECTED. -

CRITICAL FROCESSES
FROCESSING OFERATIONS ARE MONITORED FOR COMPLIAMCE WITH OUALITY
REQUIREMENTS, AND QA PERFORMS AUDITS TO VERIFY THAT PROCESSING
REQUIREMENTS ARE MET,. CRITICAL PROCESSES ARE CRIMPING, SOLDERING,
SWAGING, COMPONENT BONDING, CORFORMAL COATING, SEALING AND BTCHING.
CERTIFICATION OF OFERATORS IS VERIFIED FOR CRIMPING, SOLDERING, COMPONENT
BONDING, CONFORMAL COATING, AND HARNEBS/CABLE FABRICATION.

TESTING
QA REGULARLY CONDUCTS SURVEILLANCE OF FRODUCT TESTING IN ACCORDANCE WITH
DOCUMENTED INSTEUCTIOGNS.

HANDLING/PACKAGING

PARTS PAUKAGED AND PROTECTED ARE VERIFIED BY INSFECTION TO APPLICARLY
REQUIREMENTE ., ' SPECIAL HANDLING PER DOCIMENTED INSTRUCTIONS 15 VERIFIED,
TO FRECLUDE DAMAGE, SEOCK, AND CONTAMINATIOHN DURING COMPONENT
HANDLING/TRANSFORTING/PACKAGING EETWEEN WORK STATICNS. CONTROLS ARE
INFLEMENTED TO FPREVENT ELECTROSTATIC DISCHARGE, AND THE MAINTENANCE OF
CONTROLS 15 AUDITED BY Q2.

(D} FATIORE HISTORY .
THE "LOSS OF POWER OUTPOT®, "DOWER SUPPLY OUTPUT SHORTED TO GROUND™, AND
"ERROREQUS POWER SUPPLY QUTPUT™ FAILURES WILI BE ADCRESSELD ON THIS_ CIL.

(1) CAR# D1FQ21, STS-1 FLIGHT, OV102, ¢MIB &/N 44, MC476~0147~3001,
4=12-81 A FAILURE OCCURRED WHICH WAS ATTRIBUTABMLE TO AN INPUT SHORT IN THE
POWER SUPPLY DURING £T8 1. DURING ASCENT CR % ON BANEL 14 POBPED OFEN,
RESULTING IN THE LOSE OF THE REDUNDANT POWER SUPPLY POR DSC OFU1 AND DSC
OF04. BOTH DSC'S OPERATED THROUGHOUT THE FLIGHT FROM THE REDUNDANT DOWEE
EUPPLY. DURING POSET FLIGHT ANALYSIS, A SHORT WAS IDENTTFTED IN OFOL.
EXAMINATIONS REVEALED A PAPER CLIP BAD WORN THRU THE CONFOURMAL COATTING
CAUSING A SHORT BETWEEN THE. CHASE1S AND THE JUNCTION BETWEEN LS AND RAD ON
THE POWER SUFPLY CARD. THIS WAS A MANUFACTURING EsS&IPE, ADDITIONAL
INSFECTION POINTS WERE ADDED AND. PERSONMEL KAVE BEEN INSTRUCTED.
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SHUTTLE CRITICAL ITEMS LIST = ORBITER
SUBSYSTEM :INSTRUMCNTATION FMEA NO 0S5-a4 =32020i-1  REV:9/7/80

(2} CARY ABG62Z6, KS5C, OV102, OMIB B/F 45, MC4T76=-0147-300]1, O03-0&=-B0

DURING TESTING AT F5C THE DSC BITE INDICATED A POWER SUPPLY FAILURE.
FAILURE ANALYSIS REVEALED A LOW RESISTANCE SHORT (6000 OHM) RESULTING IN
IOSs OF 17vD{. THE CAUSE OF THE SECRT WAS IDENTIFIED AE £APACITLR &7, FARET
NUMEER 39014=-20%1, LOT DATE CODE 7434F IN THE POWER SDUPFFLY. ANARLYSIS OF
THE PART REVEALED S5LIGHT CRACKIRG AND DELAMINATION WHICH ALLOWED FARTIAL
SHORTING RETWEEN ELEUTRODES. EEVERE ELECTRICAL OR MECHANICAT SHOCE ARE
THE PROBABLE CAUSE AND NO LOT OR GENERIC TREND IS INDICATED. THE UNIT HAD
BEEN BUCCESSFULLY ATP'D THREE TIMES. THE MDST LIKELY CAUSE WAS FEOM
HANDLING DURING SEVERAL REWORK CYCLES THE OMIB EXPERIENCED IN JULY 1377
{UPGRADED TO RELOCATE TWO POWER CONNECTORS FROM JRSIDE TO OUTSIDE THE
CHAEZIS) AND JANURRY 1978 {(CORRECTED A WIRING SHORT IN THE HARNESS). EACH
CMTE TUSES & 0OF THESE CAFACITORS.

{3} CARY AC4871, X5C, oOVid2, OMIBE B/R 38, MC476-0147-3001, 10-31-g2
DURING TURHARDUND TEETING AFTER £S8TS-4 THE L[S5C EITE TNDICATED 2 POHER
SUPFLY FAILURE. FAILTRE ANWNALYSIS REVEALED A LOW RESTSTANCE ESHORT (2000
OHME} 1IN CAPACITOR C7F PART NUMBER 29014-2091, DATE CCDE 74345, WITHIN THE
BITE MODULE CAUSING LOSS OF 5 VDC. THE CAUSE OF THE BHORT WAS A CRACK Ik
THE OUTER EDGE OF THE CERAMIC ALLOWING CONTAMINATICN TO EWNTER WHICH
FESULTED IN THE EHORT. TEIS PART WAS PLACED IN USE IN 1978 AND FAILED RFTER
EIGHT YERRS. THIS IS CONSIDERED A RANDOM FAILURE. ONLY ONE OTHER FART
HUMEER 39dl4=-20%1 CERAMIC CAPACITOR HAS FAILED FROM THIS LOT DATE CODE. MNO
TREND IS ESTABLISHED AND KO ADDITIONAL CQRRECTIVE ACTION IS REQUIRED.

{4} CRR ADDA96, ERC, OViod, CMTR £/N 315, MCLi7é6=0147=3001, 11-11=-E5 DURING
BUS IBOLATION TESTING FOLLOWING S5TS-28/51-J, rOWER SUPPLY WUMBER 2 COF DEC
Oh2 INDLCATED FAIFLTY OPERATION. ANRLYSIS OF THE POWER BUPPLY INDICATED
THAT CAPACITOR C7, PARRT NWUMRBER 390)4-2051, LOT DATE CCDE T424B HAS
DEFECTIVE, THE CAPACTITOR WAS FOOUND TO HAVE A CCLD SQLDER JOINT UNDER
MICROSCOPILC EXAMINATION. THIS FAILURE RESULTED IN THE OSUFPLY OQUTFUT
VARYING FROM 2 TO 10 YD WHEN IT SHOULD HAVE BEEN 17 VDL, MICTROSFCTIONING
OF THE PART REVEALED NO OTHER ANOMALIES. THIS IS THE FIRST FAILURE OF THIS
TYPE WITH THIS PART. TW3 OTEER FAILURES OF THIS FART HAVE DCCURRED BUT WERE
FROM DIFFERENT FAILURE MECHANISMS. NQ GEHNERIC TREND IS INDICATED AT THIS

TIME, AOWEVER CAPACITORS OF THIS DATE CODE WILL BE MONITORED FOR ADDITIONAL
FAILURE HIETORY.

{(E) OPERATIONAL USE
HONE.

O5-4 -\




